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•ANALYSIS OPERATION 
(FREQUENCY ERROR DETECTION) 
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TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 110.0+2*N Hz 
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TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 4(110.0+2*N) Hz 
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TO TONE A AT 8(110.0+2*N) Hz 
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CALCULATE BAND DATA 
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F'(T)=f1(T)x5+f2(T)x4 
+f3(T) x 3+f4(T) x 2+f5(T) 
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A+C+E+G(Am7) 
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A+C+E(Am) | C+E+GCC) | E+G+B(Em) 
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READ OUT 1ST CHORD CANDIDATES 
M1 (0) TO M1 (R) AND 2ND CHORD 
CANDIDATES M2(0) TO M2(R) FROM 
TEMPORARY MEMORY 
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CARRY OUT SMOOTHING PROCESS 
TO 1ST CHORD CANDIDATES M1 (0) TO 
M1 (R) AND 2ND CHORD CANDIDATES 
M2 (0) TO M2 (R) 
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M1 (R) AND 2ND CHORD CANDIDATES 
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M1(0) TO Ml (R) AND CHORD M2(t) AT CHORD 
TRANSITION POINT t AMONG 2ND CHORD 
CANDIDATES M2(0) TO M2(R) 
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STORE TIME t WHEN 1ST AND 2ND CHORD 
CANDIDATES ARE DETECTED AND CHORDS 
IN DATA STORING DEVICE 



S45 



SHEET 



9/16 



COPY 



FIG. 11 



1ST CHORD CANDIDATE 
2ND CHORD CANDIDATE 



CHORD 




TIME 



FIG. 12 



CHORD 



1ST CHORD CANDIDATE 
2ND CHORD CANDIDATE 




TIME 



FIG. 13 



CHORD 



1ST CHORD CANDIDATE 
2ND CHORD CANDIDATE 




TIME 



REPLACuMtiiS i 
SHEET 



COPY 



10/16 



LU 
2 



CO 

o 

X 

O o 



CNI 



00 ^> 

o 3 

X 

LL O h 



o co 

X r- 

m o h- 



o c\J 
x 

O o I— 



< — 

o 3 
x 

O o h- 



o CO 

— " 

CQ o h- 



E 

*fc x 
LL O 



CD ^ 
CNJ CNI 



CN| 



O 3 
CD O I— 



LU 



co 
O 
X 

u. o 



ZQuj 

O a: p 
P ° < 
"5^ 



o 



CO ^ 
° i 



< h- 

C£ CO 



< 



LL 

2 Q 
<Q2 

h csj O 



CD 



O 







i—i 








r— i 










uo 








CJ) 










o 








CNJ 










X 








X 










o 








CO 




























ff\ 

UJ 








CO 
























LU 








LU 










H 








h- 










> 








>- 










CQ 








CQ 


















3 










































CO 




CN 








o5 
















T2( 






TE 




h" 












>- 


















CO 




1 1 

< 














CNJ 




o 








O 










X 








X 










o 

1— — 1 








o 

1 I 










CO 








CO 






d 


















LU 








LU 






LU 




YT 








YT 






co" 




CD 








CQ 






LU 




























3 






< 


















2 

LU 












T— 






—I 












T2 






LL- 




































PS 

LO 












CO 








o 








o 






CJ 




X 


i— i 




X 


r- 


— i 


LU 




o 


CO 




o 


CO 








o 




1 1 


o 


Q_ 






X 






X 


O 




es; 


o 




es; 


o 


CO 






CO 




h- 


CO 


ZD 








>- 








TE 




CQ 


TE 








>- 




3 


>- 


o 






CD 






CQ 


LL. 






















o 






o 


3 












CNI 




o 




i— 


s 




1- 


3 




























CM 








1- 


























O 


Q 




(—1 
T 


ORD 




1 — 1 


NF 


a 


y — s. 

CO 


c 


X 


0 — s 

00 


c 


z> 

X 


Z 


CH' 


YTE 


o 


CH 


YTE 


o 

1 t 


: ICATIC 


1ST 


CD 


TES) 


2ND 


CD 

3 


TES) 


LL 


CO 




>- 


LL 


CO 




>- 


LL. 


o 


LU 


CD 


O 


LU 


CQ 


f- 




















cr 










3 . 


IDE 


MBEI 


NDID 


2 


MBEI 


NDID 


CO 






< 




ID 


< 


CNI 




2 


o 


i 




2 


o 


\ 





Q 



CD 

LL 



o 

LL 



CD 



REPLACEMENT 
SHEET 



11 / 16 



Q 



DATA INPUT PROCESS IN MUSIC 
SEARCHING OPERATION 



9 



COPY 



FIG. 15 



SWITCH INPUT PATH 
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CARRY OUT FREQUENCY CONVERSION TO 
OBTAIN FREQUENCY INFORMATION f(T) 
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EXTRACT FREQUENCY COMPONENT f1(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 110.0+2*N Hz 



EXTRACT FREQUENCY COMPONENT f2(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 2(110.0+2*N) Hz 
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EXTRACT FREQUENCY COMPONENT f3(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 4(110.0+2*N) Hz 
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EXTRACT FREQUENCY COMPONENT f4(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 8(110.0+2*N) Hz 
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EXTRACT FREQUENCY COMPONENT f5(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 16 (110.0+2*N) Hz 
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CALCULATE BAND DATA FOR 1 OCTAVE 
F'(T)=f1(T)x5+f2(T)x4 
+ f3(T) x 3+f4(T) x 2+f5(T) 



T=T+1 
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INTENSITY LEVELS FROM TONE 
COMPONENTS IN BAND DATA F(T) 
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OBTAIN 1ST AND 2ND CHORD 
CANDIDATES M1 AND M2 IN DESCENDING 
ORDER OF TOTAL INTENSITY LEVELS OF 
3 TONES 
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USE 1ST AND 2ND CHORD 
CANDIDATES M1 AND M2 SET 
AT T - 1 FOR THE PRESENT 
OPERATION 
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M2 IN TEMPORARY MEMORY 



S68 



REPLACEMENT 
SHEET 



12/16 



COPY 



FIG. 16 



POST -PROCESS IN 
CHORD ANALYSIS 
OPERATION 




h = h + 1 



Q END ^ ) 



® 



REPLACEMENT 
SHEET 



13/16 



COPY 



CD 
00 
CO 



<on: 

2 CO O 
HI 3 S EE ? 

m < °- {£ a. 

-7i_QllJv 
o 3 ^ O uj 

JO ^ ^ 
w o5 y LU CO 

g ^ Q < UJ 

ozQRo 

r? co _ o a. 
a o o *- ^ 

O Q W O 

5511 




REPLACEMENT 

SHEET > 



14/16 



COPY 



FIG.18 



CHORD 



CHORD DIFFERENTIAL VALUE 
ATTRIBUTE AFTER TRANSITION 



Dm 
(0x25) 



Am7 
(0x30). 



v 

5 

0x02 



F F 
( QxQ8 ) Em (0 x 08) 

/ \(Qx 27)/ 



\(QxQ3)j 



10 
0x00 



5 

0x00 



11 

0x02 




B b 7 
(0x11) 



0x00 0x00 



TIME 



REPLACEMENT 
) SHEET 



15/16 

I COPY 

o 
o 




tOcr'jLACJiiVixiiN i 
SHEET 



16/16 



COPY 



CO- 



A" 



Z LU 

<E<J 
p o > 

<t I — LLJ 
Q CO Q 



CT> 



o 

CM 
O 



CD- 



A 



o 

Z Ui 

p o > 

<HUJ 
O CO Q 



O > S 
I — y f 

coot 



-SI 



a uj 

o ^ 
o£ 
<z 
zo 
< o 



Q_ 

o 
o 




3 
CL 

UJ 

w > 

3 uu 
^ Q 



7 

CO 



CO, 



52 

? o 



"7 




o 
o 



LU 



UJ 



Q O 



^ UJ 

-j o 
a. > 

£ lu 

Q Q 



7 

CN 



to. 





cr 












< 




UJ 




Q_ 




CO 



